The relation between mood and cognitive status has been examined extensively over the years suggesting a significant impact of mood and potentially anxiety on memory. This relation is of particular interest to practitioners conducting evaluations in settings that regularly treat individuals diagnosed with psychiatric disorders. With this in mind, the present study sought to evaluate the impact of self-report of depression and anxiety on the California Verbal Learning Test-children's version (CVLT-C), the California Verbal Learning Test (CVLT), and the California Verbal Learning Test-2nd edition (CVLT-2) in a mixed psychiatric sample. Records from 107 patients aged 6-78 evaluated in an outpatient psychiatry unit were examined. Results indicated minimal predictive utility was provided from self-report symptoms of anxiety or depression on CVLT-C, CVLT, or CVLT-2: Trial 1, Trial 5, total score, Short Delay Free Recall, Short Delay Cued Recall, long delay free recall, or long delay cued recall performance above the variance predicted by age, gender, and Full Scale IQ. Additional variance predicted by depression as measured by the Beck Depression Inventory (BDI) and the Child Depression Inventory (CDI) or anxiety as measured by the State-Trait Anxiety Inventory (STAI) was less than 3.0% over that accounted for by the covariates for the great majority of measurements from the various CVLT versions. Exceptions included the CDI that tended to account for approximately 5.0% of the variance on all of the CVLT-C measures and the STAI that accounted for approximately 5.0-10.0% additional variance on the short and long delay measures of the CVLT-2. The present results suggest that performance on the various forms of the CVLT are minimally predicted by self-reported depression and anxiety in a psychiatric setting.
There is a large body of research reporting a relation between mood and cognitive functioning. In particular, mood has been shown to significantly impact scores on measures of memory (Humphreys & Revelle, 1984; Kizilbash, Vanderploeg, & Curtiss, 2002; Porter, Gallagher, Thomson, & Young, 2003) . This association is of particular concern for practitioners in psychiatric settings who are regularly asked to evaluate the cognitive status of patients who have mood or anxiety disorders in addition to other comorbid psychiatric and/or neurological conditions that may lead to memory impairment or decline. The deleterious effect of depression on memory has been reported on both short-term and long-term memory (Colby & Gotlib, 1988; Krames & McDonald, 1985; Richards & Ruff, 1989) , and these findings have been further supported by meta-analytic studies (e.g., Kindermann & Brown, 1997) , but such findings are not always consistent (e.g., Miller, Faustman, Moses, & Csernansky, 1991) . The effect of anxiety on memory is less well established. For example, Kizilbash et al. (2002) found that, while anxiety alone had no impact on memory, combined anxiety and depression had a more deleterious effect on memory than depression alone.
Because of the frequency with which the various versions of the CVLT are administered, it is important to understand the impact that depression and anxiety may exert on scores in different populations of interest. Recently Foldi, Brickman, Schaefer, and Knutelska (2003) found that depressed elderly patients performed more poorly on a number of CVLT measures than did controls. Kizilbash et al. (2002) found that, while depression impacted immediate recall and total acquisition of new information on the CVLT in a sample of Vietnam era veterans, anxiety alone exerted no impact on CVLT scores. Horan, Pogge, Borgaor, Stokes, and Harvey (1997) found that depressed adolescents performed more poorly than the normative standards on all CVLT indices. Otto et al. (1994) went further and presented norms for depressed patients.
To our knowledge, no published studies have directly examined the impact of depression or anxiety on the CVLT-C or the CVLT-2, nor has any study examined the impact of depression and anxiety on any CVLT version from within a mixed psychiatric sample. Consequently, the aim of the present study was to examine the degree to which selfreport of depression or anxiety would predict memory performance as measured by the California Verbal Learning Test (CVLT) in a clinically relevant heterogeneous psychiatric sample.
Method

Participants
Archival data was gathered on 107 referred patients to the neuropsychology clinic located within an outpatient psychiatry unit at a large southern medical center hospital that had data for all variables of interest. The sample was subdivided into three groups based on the version of the CVLT administered. The primary DSM-IV diagnoses of patients in all three groups was determined by referring psychiatrist as well as results of psychological testing. Wechsler Intelligence Scale for Children-III (WISC-III) Full Scale IQ score; all scores, except Wechsler Adult Intelligence Scale-Full Scale (WAIS-III) IQ and WISC-III Full Scale IQ, are raw scores; gender = female/male; ethnicity = Caucasian/AfricanAmerican/other.
CVLT-C group
Demographics of the CVLT-C group are presented in Table 1 . Records from children diagnosed with a formal memory disorder were not included in the study, nor were children with a Full Scale IQ below 55 (a −3 standard deviation cut-off was implemented to remove any extreme outliers). The primary DSM-IV diagnoses of the sample were: anxiety disorder NOS (n = 1), attention deficit hyperactivity disorder (n = 17), cognitive disorder NOS (n = 10), conduct disorder (n = 1), general anxiety disorder (n = 1), intermittent explosive disorder (n = 2), learning disability (n = 3), major depression, single episode (n = 1), oppositional defiant disorder (n = 3), schizophrenia (n = 1), and no diagnosis (n = 3).
CVLT group
Descriptive demographics of the CVLT group are presented in Table 1 . Any patient records that included a diagnosis of dementia (regardless of etiology) or that had a Full Scale IQ less than 55 were excluded from both the CVLT and CVLT-2 group. The primary DSM-IV diagnoses in the CVLT group were: alcohol dependence (n = 4), anxiety disorder NOS (n = 4), Asperger's Syndrome (n = 1), attention deficit hyperactivity disorder (n = 7), bipolar disorder (n = 1), borderline personality disorder (n = 2), depression NOS (n = 3), intermittent explosive disorder (n = 3), major depressive disorder, recurrent (n = 7), major depressive disorder, single episode (n = 6), polysubstance dependence (n = 1), post-traumatic stress disorder (n = 3), psychosis NOS (n = 1), schizophrenia (n = 1), no diagnosis (n = 4).
CVLT-2 group
Demographics of the CVLT-2 group are presented in Table 1 . The primary DSM-IV diagnoses for this group were: attention deficit hyperactivity disorder (n = 4), anxiety disorder NOS (n = 1), bipolar disorder (n = 2), cognitive disorder NOS (n = 4), delusional disorder (n = 1), depression NOS (n = 3), major depressive disorder, recurrent (n = 2), major depressive disorder, single episode (n = 1), multiple sclerosis (n = 1), post-traumatic stress disorder (n = 2), schizophrenia (n = 1), undifferentiated somatoform disorder (n = 1), and no diagnosis (n = 2).
Materials and procedures
Patients were administered the California Verbal Learning Test-children's version (CVLT-C), the California Verbal Learning Test (CVLT), or the California Verbal Learning Test-2nd edition (CVLT-2) as part of a larger fixed neuropsychological battery. The format of each version of the CVLT is similar, and therefore a general description can be given. The CVLT is a list learning task that assesses ability to learn words over five successive learning trials, and then, following a single attempt to learn a novel list of words, ability to immediately recall the previously learned words (with and without being cued). After a 20 min delay during which unrelated nonverbal tasks are performed, ability to recall (with and without being cued) and recognize the words is again tested (Delis, Kramer, Kaplan, & Ober, 1987 , 2000 .
Additional measures administered as part of the fixed neuropsychological battery included self-report measures of depression: the Beck Depression Inventory (BDI) for adults and the Child Depression Inventory (CDI) for children (Beck, Steer, & Brown, 1996; Kovacs, 1992) . Both of these instruments are self-report rating measures of various affective, cognitive, and physiological manifestations of depression. Self-report measures of anxiety included the StateTrait Anxiety Inventory (STAI) for adults and the State-Trait Anxiety Inventory for Children (STAI-C) (Spielberger, 1973 (Spielberger, , 1983 . Both instruments are self-report rating measures of the affective, cognitive, and physiological manifestations of anxiety in terms of current experience (i.e., state anxiety) and long-standing patterns (i.e., trait anxiety). Intellectual assessment was based on the Wechsler Intelligence Scale for Children-3rd edition (WISC-III Full Scale IQ) and the Wechsler Adult Intelligence Scale-3rd edition (WAIS-III Full Scale IQ). The Mattis Dementia Rating Scale (DRS) was also administered as part of the adult battery and was used to screen out patients thought to have dementia. All tests were administered according to their standardized protocols.
Statistical analyses
To examine the relationship between CVLT outcome variables and self-reports of depression and anxiety, multiple regression analyses were performed to determine the amount of variance the CDI, STAI-C, BDI, and STAI individually predicted above the covariates of age, gender, and IQ. The following dependent variables were analyzed for the CVLT-C, CVLT, and CVLT-2: Trial 1, Trial 5, total Trials 1-5, short delay free and cued recall and long delay free and cued recall. Tests of normality for the dependent variables indicated all were normally distributed. Regression diagnostics indicated no problems with variance inflation or tolerance values in any regression model for any version of the CVLT. Effect sizes in terms of additional variance accounted for beyond that predicted by the three covariates are reported.
Results
CVLT-C group
Desriptives and mean test scores for the CVLT-C, CVLT and CVLT-2 groups can be found in Table 1 . Variance predicted by CDI ranged from .035 (Long Delay Free Recall) to .078 (Trial 1). Variance predicted by STAI-C State scores ranged from .005 (Trial 5) to .033 (Short and Long Delay Cued Recall trials), and variance predicted by STAI-C Trait scores ranged from .000 (Long Delay Cued Recall) to .023 (Long Delay Free Recall).
CVLT group
Variance accounted for beyond that by the BDI ranged from .013 (Short Delay Cued Recall) to .029 (Short Delay Free Recall). Variance accounted for by the STAI State and Trait scores ranged from .000 (Trial 1, Short Delay Cued Recall, and Long Delay Free Recall) to .003 (Trial 5) and .000 (Trial 1) to .029 (Short Delay Free Recall), respectively.
CVLT-2 group
Variance predicted by the BDI ranged from .000 (Long Delay Cued Recall) to .018 (Trial 5). Additional variance predicted by STAI State and Trait scores ranged from .001 (Trial 1) to .098 (Short Delay Cued Recall) and .000 (Trials 1 and 5) to .034 (Short Delay Free Recall).
Discussion
The potential relationship between mood and anxiety and memory performance is of obvious importance to practitioners functioning within psychiatric settings as noted by several recent studies (Foldi et al., 2003; Horan et al., 1997; Kizilbash et al., 2002) . However, the current study is the first to explicitly examine this relationship on all three versions of the CVLT within a mixed psychiatric sample. The current study found that neither anxiety nor depression accounted for a significant portion of variance in CVLT scores once the covariates of age, gender, and Full Scale IQ were accounted for. In fact, our findings are in line with those of Kizilbash and colleagues (2002) . That is, even though the impact of depression was statistically significant in their study, the amount of variance accounted for by either depression or anxiety was very small. Depression only accounted for up to 2% of the variance in any CVLT score and anxiety only 1%. Therefore, our findings are congruent with these authors' findings that the effect sizes of depression and anxiety on CVLT scores are small. These results suggest that when practitioners are screening psychiatric patients for neuropsychological functioning, frank memory deficits observed on the various versions of the CVLT are likely representative of actual memory disturbance rather than epiphenomena associated with anxious or depressive symptomatology. For example, if a patient is being evaluated for memory deficits and also presents with concomitant depression and/or anxiety, other tests known to be sensitive to depression and/or anxiety should be examined (such as processing speed) to support a conceptualization of negative affect being an etiological factor in poor test performance.
Some potential limitations of the current study are noteworthy. First was the use of a single method of assessing depressive and anxious symptomatology (i.e., self-report measures). However, these assessment devices are frequently utilized in neuropsychological evaluations. It should be noted that no diagnoses were made based on these self-report measures, rather, the present study sought to examine if self-report of depressive and anxious symptomatology could be shown to appreciably predict CVLT performance. Secondly is the relatively small sample size per CVLT group. However, for the purposes of the current study the sample sizes should be sufficient, since the main goal was to examine the effect size as indicated by variance predicted rather than simple significance testing. Obviously, with larger sample sizes the small amount of variance predicted for most of the outcome variables would become significant as seen in Kizilbash et al. (2002) . A larger sample size would address the issue of limited power in the present study, although it is likely that effect sizes would not change substantially, as noted by the consistency between the effect sizes found in the current study and those of Kizilbash and colleagues. Thirdly, the generally poor performance on the CVLT in the current samples may potentially limit the generalizability of the current findings to lower functioning psychiatric populations. A fourth issue is the exclusion of subjects with memory disorders. This was done in order to provide a clearer picture of the effects of affective distress on verbal memory functions, but may have also reduced the generalizability of these findings. Lastly, the range of IQ's in the current samples was large and the mean was relatively low. It is possible that a higher functioning group (regarding both intelligence and memory) might demonstrate a different relation between CVLT scores and self-report measures of depressive and anxious symptoms.
The current results suggest that when neuropsychological practitioners are assessing functioning in psychiatric settings, memory deficits observed on the various versions of the CVLT may be minimally associated with self-report of anxious and depressive symptomatology. Obviously, a thorough clinical interview conducted (both with the patient and family members or other caregive) would be an essential feature of exploring such a conceptualization as well. These findings await replication in a larger similar sample.
